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Abstract. This research aimed to design the air pipe leak detection using a pressure 

transmitter sensor with a smartphone as a display. The research produced a method that can 

be relied upon by pipe leaks quickly and accurately. The method was carried out by using 

two flowmeter sensors that are placed before and after the pipe leak point to record data on 

the difference between intake and exit air flow (ΔQ). The resulting data was transmitted to 

the computer using a TCP/IP-based network. The results obtained show that the smaller the 

difference in the flow of air into and out (ΔQ), the farther the pipe leak is (X). 
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1 Introduction 

In the era of technological advances, it is not impossible for a pipe leak detection system to be 

carried out quickly and automatically. This is supported by physical theories and related studies 

that have been carried out [1]. Mathematical modeling and experimental testing to determine the 

location of pipe leaks [2]. Some research conducted on monitoring and detecting the location of 

clean water pipeline leaks based on the flow of water [3-4].  

Physical theory regarding the continuity equation for incompressible flow, if there is no 

accumulation of addition or reduction of fluid in a volume, the flow rate of fluid entering the 

volume must be equal to the flow rate out of the volume [5]. Pressure drop caused by pipe leaks 

[6]. In addition, the pressure also decreases as the height increases [7]. In designing this tool the 

ATMega microcontroller will be the controller of each component [8] and ATMega is 

programmed in computer language [9]. 
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The microcontroller functions as the control center of the entire system being made. The 

components of the circuit are the ATMega8535 Microcontroller IC [10]. Setting the time for 

each pressure ratio is very important as a constant value [11]. AVR architecture consists of two 

main memories, namely data memory and program memory [12]. 

The working principle of a differential pressure transmitter is to measure the pressure at two 

points [13]. The size of the pipe diameter will affect the pressure [14]. Several supporting 

components will assist in the design of a circuit [15]. A sensor that is useful for measuring the 

amount of pressure will provide an output in the form of an electric signal which is then sent to 

the controller by the transmitter [16]. MCU V3 node is an interface module that functions as an 

intermediary for sending and receiving data from the internet network [17]. The pressure 

gradient technique (flow measurement) basically requires the introduction of flow resistance 

[18-20].  

2 Methods  

Figure 1. Block Diagram 

The block diagram of the device is given in Figure 1 and the flowchart is depicted in Figure 2. 

In brief, water flows in the pipe and will produce a pressure, then the pressure will be read by 

the pressure transmitter sensor. when a leak occurs, the pressure received at the beginning will 

be left behind than the second sensor which is positioned at a certain distance. By using certain 

applications we can find out that there is a water pipe leak which will then be displayed on the 

LCD display and a smartphone has a leak. 
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Figure 2. Flowchart of the Pipe Leak Detection System 

The sensor used is an analog output pressure sensor. According to the sensor data sheet the 

sensor output voltage is from 0.5 to 4.5 V for a pressure of 0 to 1.2 MPa. The sensor is 

calibrated by the microcontroller from voltage to pressure in kPa units which is displayed on the 

LCD display. Testing is done by gradually applying water pressure to the sensor, then 

measuring the voltage and observing the display of the microcontroller program. The following 

are the results of tests carried out on the 1/4G pressure transmitter sensor. 

3 Result and Discussion 

The results of no leakage and with leakage experiments are given in Table 1 and Table 2. 

Table 1. No Leakage Experiments 

Sensor Pressure I (Kpa) Pressure II (Kpa) Pressure III(Kpa) 

Sensor 1 115 115 114 

Sensor 2 114 115 113 
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Table 2. Experiments with Leaks 

Leak distance 

(cm) 

Pressure on Sensor I 

(KPa) 

Pressure on Sensor II 

(KPa) 

50 

43 35 

43 34 

44 35 

 

 

200  

41 35 

41 34 

42 37 

 

 

400  

40 31 

41 33 

40 33 

 

 

800  

40 31 

40 30 

41 33 

 

 

1100  

40 31 

41 32 

40 30 

The pressure gradient (flow measurement) technique basically requires the introduction of flow 

resistance. Measuring the pressure gradient across a known resistor makes it possible to 

calculate the flow rate. This concept is analogous to Ohm's law: the voltage (pressure) across 

the resistor remains proportional to the current (flow). As the moving mass enters an area of 

higher resistance, its speed increases in proportion to the increase in resistance (equation 2). 

     =    R (1) 

The Bernoulli equation defines differential pressure as in equation (2) 
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P1 > P2, based on the Bernoulli Equation that when a leak occurs, the P2 and R values will 

decrease. Testing is done to determine the function of the whole system whether it is in 

accordance with the objectives or not. After all components are installed in the system, testing 

can be carried out. Starting from the activation of the power supply, the display will display 

text, namely the name of the device or system. After that the program will begin to read the 

pressure on the sensor, namely sensor 1, and display it on the display. At that time it is worth 0 

because the pump has not started. 

The next step is to turn on the pump by providing an electric current to the pump. The display 

shows an increase in pressure on sensor 1 but on sensor 2 it is still 0 because at the end of the 

pipe where sensor 2 is installed, water flows smoothly and is not obstructed. Furthermore, the 

tap at the output end of the pipe is closed, at this time the pressure on sensor 2 immediately rises 

to a maximum of 128 KPa. The next stage, the water tap is closed initially and the pump is 

turned off so that the pressure will be the same at the beginning and end of the pipe. The 

pressure will be the same and remain unchanged for both sensors. After waiting for a while the 

system will display the text "no leak detected" on the display. Leak simulation is done by 

opening one of the holes that have been made between the pipes. You will see a significant 

pressure drop on the display and a few moments later the text "Pipe leak detected" will appear. 

Until this stage, it can be stated that the tool designed has worked according to the goals and 

expectations, which is to detect leaks in the pipe. 

The test was continued by testing the monitoring process via the internet. The server used for 

data transfer is Thingspeak. The Thingspeak application requires an account to log in to a user 

where an account has been previously created or registered. The login process is carried out 

online and after logging in to the user account, click on the name of the project that has been 

created on thingspeak. Ensure that the tool has been connected to the specified wifi hotspot so 

that it can send data to thingspeak. When the connection is successful the display in the form of 

pressure sensor display will appear in accordance with the value displayed on the LCD display. 

Thus the pressure monitoring process has worked well and the system has been successfully 

established. 

4 Conclusion 

A leak detector in a pipe can work well because it can detect leaks in water pipes. In Bernoulli's 

equation, it can be concluded that when there is a leak, the pressure and resistance will decrease. 

The basic principle of leak detection is the loss of pressure on one of the sensors at a fast time, 

the use of the pressure transmitter sensor changes it from a sensor to a signal that can be 

decoded by the controller.  
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